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Abstract
This study examined the impact of various visual arts activities on physiological stress
response and observed emotion regulation. The first aim of the study was to confirm and expand
on results from past investigations showing that visual arts classes relate to lower levels of the
stress hormone cortisol and greater observed interest for young children facing economic
hardship. This investigation expanded on these findings by examining the effects of individual
visual arts activities on cortisol and observed interest in comparison to other preschool activities.
Participants were 72 children, ages 3-5 years, who attended a Head Start preschool and were
randomly assigned to participate in different schedules of arts and homeroom classes. Children
were videorecorded in preschool classes and a well validated observational system was applied
to measure observed emotion. Children provided salivary samples at multiple times of day and
immunoassays tested levels of the stress hormone cortisol. Results of hierarchical linear
modeling indicated that children showed greater interest and lower cortisol in visual arts classes
compared to all other classes. Results also showed that child participation in painting and
drawing tables was associated with greater interest, as was participation at the teacher art table,
with no significant effect for the clay table. Of the four visual arts activities examined in this
study, only the teacher art table was associated with lower levels of cortisol. Teacher
involvement may be a key factor in the effects of visual art on both stress and interest.
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Visual Arts Activities Relate to Cortisol and Observed Interest for Preschool Children
Visual arts activities hold demonstrated potential for alleviating stress and promoting
emotion regulation for both children and adults (Brechet et al., 2020; Drake & Winner, 2013;
Kaimal et al., 2016; Toyoshima et al., 2011). This potential may be particularly important for
children who face high levels of stress related to poverty and systemic racism (Brown et al.,
2019; Miller et al., 2009). However, few studies to date have examined the impact of visual arts
activities outside of clinical settings and fewer still have assessed the “active ingredients”
responsible for positive effects. The present study examines visual arts classes in the context of a
Head Start preschool and seeks to identify particular aspects of these classes that are associated
with greater experience of positive emotions, lower incidence of negative emotions, and lower
levels of the stress hormone cortisol for young children facing economic adversity, many of
whom also are Black, Indigenous, or People of Color (BIPOC).
Impact of Poverty and Racism on Emotion Regulation
Approximately 40% of children under the age of nine years are growing up in families
with income levels categorized as poor or low-income (Koball et al., 2021), with children who
are Black, Hispanic, or People of Color making up a disproportionate part of this group due to
systemic racism (Creamer, 2020). Structural aspects of poverty and racism can also lead to a
higher chance of experiencing certain ecological risks that are also linked to emotion regulation
difficulties for young children (Evans & Kim, 2013; Izard et al., 2004; Kliewer et al., 2009;
McLoyd, 1990; Perzow et al., 2021; Ursache et al., 2012). These ecological risks include family
instability, household chaos, neighborhood violence, parent emotional difficulties, and underresourced schools and daycare (Evans, 2004).
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The ecological risks associated with poverty and racism are thought to affect emotion
regulation skills in multiple ways. One is by increasing young children’s experience of negative
emotions (Kliewer et al., 2009; McLoyd, 1990; Perzow et al., 2021) and another is by interfering
with the development of emotion regulation skills (Evans & Kim, 2013; Izard et al., 2004;
Ursache et al., 2012). One example of how ecological risk can disrupt the development of
emotion regulation skills is with verbal skill development which plays a key role in emotion
regulation. Numerous studies have shown that verbal skills can be compromised by poverty
related risks (Izard, 1989; Trentacosta & Izard, 2007; Ursache et al., 2019), and it is likely that in
some cases emotion regulation development is disrupted from a delay in language skills (Reilly
& Downer, 2019). Furthermore, chronic exposure to stress related to poverty and racism can
affect the development of the hypothalamic-pituitary-adrenal (HPA) axis and levels of the stress
hormone cortisol (Karin et al., 2020; McEwen & Gianaros, 2010; McEwen & Morrison, 2013;
Raver et al., 2013). The impact of this can be profound, as cortisol influences the development of
brain areas such as the prefrontal cortex, which is centrally involved in self-regulation (Blair et
al., 2011; McEwen, 2013). An overview of the hypothalamic-pituitary-adrenal axis will be
important for understanding the impact of stress and trauma related to poverty and racism and
the effect on the development of emotion regulation.
Physiological Stress Response and Cortisol
The hypothalamic-pituitary-adrenal (HPA) axis is a neuroendocrine system that, at
baseline, supports daily functions such as metabolism and learning (Charmandari et al., 2005). In
addition to supporting daily functions, the HPA is sensitive to mental and physical stressors in
the environment and produces a response that helps the body mobilize physiological resources to
respond (Charmandari et al., 2005). When activated by stress or challenge, the HPA axis releases
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hormones into the bloodstream, the primary of these being cortisol. Cortisol can be measured
noninvasively through salivary assay to indicate HPA activity (Gunnar & Adam, 2012).
Basal or resting cortisol has a diurnal rhythm with the peak occurring in the morning
followed by a steep decrease until midday, and a gradual decrease throughout the remainder of
the day (Eiden et al., 2009; Miller et al. 2007). Morning cortisol can be used as one reliable
indicator of basal cortisol functioning (Gunnar & Vazquez, 2001), with atypically high morning
cortisol suggesting HPA dysregulation (Eiden et al., 2009). Establishing a baseline for diurnal
cortisol functioning is necessary for assessing cortisol reactivity as the elevations of cortisol in
response to stress are superimposed on the baseline (Gunnar and Adams, 2012).
Some stress early in life may serve an adaptive function. A mild amount of stress can
foster resilience to adverse events and stressors later in life, which is sometimes referred to as
stress immunization (Harris et al., 2016; Seery et al., 2010). In a longitudinal study of adults in
the United States, Seery et al. (2010) found a U-shaped pattern where a history of some lifetime
adversity, relative to both no and high adversity, was associated with lower global distress and
higher life satisfaction. People with some lifetime adversity also appeared less negatively
affected by recent adverse events (Seery et al., 2010). Whereas elevations in cortisol in response
to acute stressors can serve an adaptive function, chronic elevations in stress can lead to longterm dysregulation (McEwen & Gianaros, 2011).
Due to the added stressors for children facing economic hardship, there is concern that
the HPA axis may become dysregulated, whether this manifests as hypercortisolism or
hypocortisolism (Gunnar & Vazquez, 2001; McEwen, 2013). Hypercortisolism is characterized
by elevated basal cortisol and heightened response to acute stress (Lupien et al., 2009; McEwen,
2013). In contrast, hypocortisolism is represented by depressed basal cortisol and diminished
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responses to acute stress (Gunnar & Vazquez, 2001). Research to date has suggested that for
children facing economic hardship in the United States, hypercortisolism is the more common
pattern of dysregulation (McEwen, 2013), though a subset exposed to severe or chronic povertyrelated stress may experience hypocortisolism (Gunnar & Vazquez, 2001).
Numerous studies have shown a link between poverty related risks and elevated basal
cortisol for young children (Blair et al., 2011; Evans, 2003; Evans & English, 2002; Evans &
Kim, 2007, 2012). However, there is less research surrounding hypocortisolism. The attenuation
hypothesis suggests that chronic or repeated elevations in cortisol ultimately result in the
downregulation of basal cortisol levels, and hypocortisolism (Roisman et al., 2009; Susman,
2006). Badanes et al. (2011) found that serious financial strain related to blunted basal cortisol
and attenuated stress reactivity for preschool children. Parental insensitivity and increased time
spent in childcare during early childhood also has been associated with lower cortisol levels
(Roisman et al., 2009), as has child maltreatment or neglect (Gunnar & Vazquez, 2001).
Research by Blair and colleagues (Blair, Granger, et al., 2011; Blair, Raver, et al., 2011; Blair et
al., 2013) has examined different effects of family income poverty as well as other poverty
related risks on cortisol measured at home in a large sample of preschool-age children. These
researchers found that cumulative time in poverty was related to a low and flattened cortisol
trajectory across a 90-min period, whereas cumulative household chaos was significantly
associated with elevated levels of cortisol (Blair et al., 2013), suggesting that different types of
experiences with poverty risks may relate to different patterns of cortisol dysregulation.
HPA Functioning and Child Wellbeing and Development
Both hypo- and hypercortisolism pose problems for children’s wellbeing and
development, including for their cognitive and social-emotional functioning. Hypocortisolism
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can lead to negative consequences for cognitive functioning and behavior problems (Alink et al.,
2008; Blair et al., 2005; Haltigan et al., 2011; Miller et al., 2007; Shirtcliff et al., 2005).
Chronically elevated basal cortisol levels also have been associated with physical, cognitive, and
emotional difficulties (Blair et al., 2011; Fortunato et al., 2008; McEwen, 2013). These include
immunosuppression (McEwen, 2013), childhood executive dysfunction (Blair et al., 2011), and
early childhood fear/withdrawal (Fortunato et al., 2008). In regards to hypocortisolism, Blair et
al. (2005) found that the absence of stress reactivity and up-regulation of cortisol in response to
challenge was associated with lower cognitive functioning in children. A growing body of
research has also linked chronically low cortisol levels with increased externalizing behavior
problems (Alink et al., 2008; Haltigan et al., 2011; Shirtcliff et al., 2005), as well as internalizing
problems (Badanes et al., 2011; Miller et al., 2007).
It is possible that emotion regulation also may play a reciprocal role and influence
cortisol elevation. Zimmermann and Stansbury (2004) found that children who utilized better
emotion regulation strategies were less likely to show elevations in cortisol. Similarly, Kliewer et
al. (2009) found that for African American youth facing economic hardship, emotion regulation
skills may serve as a protective factor against poverty related risks. Whereas cumulative poverty
risk generally predicted depressed cortisol levels, for youth with good emotion regulation skills
Kliewer and colleagues found that there were no differences in cortisol across low and high
levels of risk. Another study on youth facing economic hardship found that negative emotionality
was associated with increased allostatic load or overall tax on physiological stress response
systems in adolescence for children with low levels of self-regulation (Dich et al., 2015). This
highlights the need to identify strategies for reducing stress and promoting emotion regulation
for young children facing poverty and racism.
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Before examining specific interventions that relate to changes in the HPA axis, it is
important to consider the impact that preschool itself can have on children’s cortisol levels.
Numerous studies have examined the differences in cortisol levels between home and childcare
settings (e.g., Dettling et al., 2000; Gunnar & Cheatham, 2003; Rappolt-Schlichtmann et al.,
2009; Tout et al., 1998; Vermeer & van IJzendoorn, 2006; Watamura et al., 2009). In studies on
primarily middle-income families, children seem to show higher cortisol levels in daycare or
preschool compared to at home, impacting the diurnal pattern with an atypical increase from
midmorning to midafternoon (Dettling et al., 2000; Gunnar & Cheatham, 2003; Tout et al., 1998;
Vermeer & van IJzendoorn, 2006; Watamura et al., 2009; Watamura et al., 2010). RappoltSchlichtmann et al. (2009) did not find this same effect for children from low-income families.
Their results indicated that the children’s cortisol levels decreased over the course of the
morning, though they noted that all the children in the study attended a high-quality child care
center which may have acted as a confounding variable (Rappolt-Schlichtmann et al., 2009). The
times of day at which cortisol was measured also may have been too limited to capture the slight
increase in cortisol across the afternoon in preschool that has been documented in other studies:
Rappolt-Schlictmann et al. (2009) measured cortisol only until 1:00 pm.
The pattern of higher afternoon cortisol levels in childcare may be moderated by the
quality of care, with higher quality of care acting as a potential buffer for activation of the HPA
system (Dettling et al., 2000; Gunnar & Cheatham, 2003). Child age also has been demonstrated
to moderate these effects with preschool-age children (i.e., 3- to 5-year-olds) showing a greater
likelihood of increasing cortisol across the day compared with infants or school-aged children
(Bernard et al., 2015). In a study of adolescence, Roisman et al. (2009) found that time in centerbased care may have a long-term cost to HPA functioning, with more time spent in childcare in
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the first 3 years of life associated with lower awakening cortisol levels at age 15. Notably, this
research team did not find that SES or quality of care moderated the impact of early childcare
experience on later HPA functioning.
Notwithstanding the lack of effects for SES in the Roisman et al. (2009) study, some
research indicates that poverty related risks may moderate the impact of preschool on cortisol.
For example, Berry et al. (2014) found that for 7- to 36-month-old children facing economic
hardship, the impact of hours in childcare at 48 months was moderated by cumulative risk. A
greater number of hours in childcare predicted higher cortisol for children low on cumulative
risk, but lower cortisol for those with high levels of risk (Berry et al., 2014). Also, Brown et al.
(2021) examined the effect of poverty related risks on basal cortisol for 3- to 5-year-old children
in a Head Start preschool. When accounting for poverty-related instability, family income
predicted aspects of child cortisol functioning, with higher levels of poverty associated with
larger decreases in cortisol in the morning and larger increases over the rest of the day. In sum,
research to date suggests that preschool changes children’s cortisol production, and is likely to
host an atypical increase in cortisol from mid-morning to midafternoon, but further research is
needed to clarify whether and how poverty risks and aspects of childcare quality might moderate
the impact of preschool context.
Promoting Emotional and HPA Regulation
Several early childhood programs have shown promising effects for enhancing emotion
regulation. Children in emotion-based prevention programs based on Differential Emotions
Theory or DET (Emotion-Based Prevention Program; Izard et al., 2008, Izard et al., 2004) have
shown greater increases in emotion regulation and knowledge, as well as a greater decrease in
negative emotion expression, as compared to children in comparison Head Starts. Some other
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examples of programs that have seen good outcomes are the Preschool Promoting Alternative
Thinking Strategies program (PATHS; see Domitrovich et al., 2007), Tools of the Mind (see
Bodrova & Leong, 2007, Diamond et al., 2007), and the Chicago School Readiness Project
(CSRP; see Raver et al., 2009, Raver et al., 2011). Tools of the Mind also has been associated
with increased self-regulatory skills (Solomon et al., 2018). Blair and Raver (2014) studied a
kindergarten Tools of the Mind curriculum and found that the program additionally was
associated with a significant decrease in salivary cortisol levels for children in high poverty
schools.
A few interventions in and out of schools have shown promise for promoting cortisol
regulation. One study found that teaching parents helpful ways to respond to their children’s
emotions was associated with lower systemic cortisol for 1- to 3-year-old children from a
heterogenous income group (Havighurst et al., 2022). In a primary school for low-SES families,
participation in a behavioral intervention using mindfulness-based practices and activities
fostering empathy was related with improvements to diurnal cortisol rhythm and social
integration for 7- to 8-year-old children (Carro et al., 2021). Methods have varied greatly
between studies conducted thus far, and continued research on interventions to promote cortisol
regulation is needed.
Recent studies on strategies for promoting emotion regulation skills in early childhood
have found that implicit approaches seem to be more effective than explicit training tasks (Lo et
al., 2021; Takacs & Kassai, 2019). Implicit approaches are ones in which the focus is not directly
on the information to be learned, but rather enable the learner to develop self-regulation skills as
part of an activity or intervention. They are generally more enjoyable, are easier to incorporate
into everyday routines, and allow generalization to other adaptive functioning skills (Takacs &
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Kassai, 2019). These approaches can include meditation and biofeedback-mediated interventions
for relaxing (Lo et al., 2021; Takacs & Kassai, 2019). Lo et al. (2021) found that relaxation
training was associated with decreased dysregulated emotions and improved emotion coping
strategies for children living in poverty. The evidence for implicit approaches suggests the
potential benefits of visual arts for children’s emotion regulation and HPA functioning.
Theories on Visual Arts and Emotion Regulation
The ability to express emotions through visual art could aid in emotion regulation in
several ways. First, visual arts could promote the experience of positive emotion. From coloring
to playing with clay, children show an enjoyment of visual art from a young age (Robb, 2021).
Allowing children to make art can create many opportunities for them to experience positive
emotions (Dalebroux et al., 2008; De Petrillo and Winner, 2005; Drake et al., 2011; Drake et al.,
2016; Smolarski et al., 2015). Success experiences in the arts may also foster positive emotions
for children with developmental difficulties (Darby & Catterall, 1994; Schweizer et al., 2020).
Visual arts can also provide space for recognizing children’s diverse backgrounds and give them
the opportunity to bring their lived realities into the classroom, which can foster a sense of
belonging, contentment, and pride (Allen & Boykin, 1992; Allison & Rehm, 2007; Griffin &
Miller, 2008; Hall, 2007; Macpherson et al., 2015).
Second, visual arts could promote healthy processing of negative emotion. In a review of
principles of effective emotion regulation, Izard (2002) emphasized that, in addition to the
importance of children’s experience of positive emotion, there is value in their expression of
limited amounts of negative emotions, particularly in settings where they can learn control.
Visual arts programming could provide this opportunity to express or process negative emotions
in a safe setting, where children can learn to regulate. De Petrillo and Winner (2005) suggested
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that there is a unique element to art-making that can lead to an improved mood, and they
particularly looked at drawing for the ability to express feelings through images. In studies
examining the impact of drawing to distract or to vent in response to a negative mood for college
students, drawing to distract was associated with improvements to positive mood valence
(Dalebroux et al., 2008; Drake et al., 2011; Smolarski et al., 2015). This effect may increase over
time and promote regulating emotions. Drake et al. (2016) found that for college students
drawing to distract over a few days was associated with significantly more improvement to
positive and negative affect than drawing after a single day. It is possible that children could also
learn to regulate their emotions through using drawing as a way to express or process negative
emotions.
Third, and on a related note, visual arts could facilitate improvement in emotion
understanding and regulation through emotion training. There are components of emotion
training found in programs specifically designed to promote emotion regulation that can also be
found in the arts. Izard et al.’s emotions-based prevention (EBP) program, for example, includes
activities to help children recognize and label emotions as well as understand, what events may
elicit emotions, and ways to regulate these emotions (Izard et al., 2004, Izard et al., 2008). Visual
art programming can incorporate elements of emotion training to help children make connections
between emotions, thoughts, and actions. For example, viewing different art pieces can elicit
different feelings in children and can be used to label and discuss emotions.
Visual Arts, Emotion Regulation, and Stress Reduction
Art making has been associated with lowering anxiety and behaviorally observed or selfreported measures of stress. Several studies have examined the effects on college students.
Sandmire et al. (2012) found that participating in a brief art activity including painting, drawing,
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collage making, and modeling with clay related to significant reductions in state anxiety.
Similarly, van der Vennet and Serice’s (2012) found that coloring in a pre-drawn mandala was
associated with significant reduction in anxiety. In some studies, artistic activities have also been
linked to significantly greater reductions in stress than matched non-artistic activities (Abbot et
al., 2013).
Within visual arts, Curl (2008) found that the process of making art was linked to a
significant decrease in stress for college students, regardless of focusing on either a personally
stressful or positive situation. Curl (2008) interpreted the findings as suggesting that the process
of art making may involve a type of emotional catharsis, which could help to facilitate stress
reduction. Visual art may also have an impact on the functional interplay of the brain’s default
mode network, which has been associated with cognitive processes such as introspection, selfmonitoring, and comprehension of emotional states. Bolwerk et al. (2014) used fMRI to study
the neural effects of visual arts on adults and found that making art was linked with improvement
in functional connectivity that related to stress resistance.
Although a substantial body of research has shown that visual arts activities, such as
drawing, painting, and coloring, can be used as emotion regulation tools for college students and
adults (Abbot et al., 2013; Curl, 2008; De Petrillo & Winner, 2005; Sandmire et al., 2012; van
der Vennet & Serice, 2012) studies examining the effect of visual arts on stress reduction and
emotion regulation for children have been limited. Most of the research on children has been on
art therapy focused on children with medical conditions (e.g., Favara-Scacco et al., 2001;
Maheswari & Evency, 2021; Rollins et al., 2020) or with atypical development (e.g., Deboys et
al., 2017, Freilich & Shechtman, 2010; Schweizer et al., 2020). These studies have linked art
therapy with improved adjustment (Freilich & Shechtman, 2010), mood (Deboys et al., 2017),
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and coping strategies (Favara-Scacco et al., 2001), however it is difficult to determine the active
elements in these studies as the visual art activity is paired with therapist directed activities such
as role-playing and guided discussions.
A few studies outside the healthcare setting have examined the use of drawing as a
strategy for emotion regulation for children. Brechet et al. (2020) examined the use of drawing to
regulate emotions, by examining effects between age groups (7- and 10-year-olds), stages of
emotional comprehension, and factoring in additional measures of perceived competence,
drawing duration, appreciation, and graphic skills. Overall, their findings indicated that drawing
can be used as an effective emotion regulation technique for children of middle socioeconomic
status. Of the additional factors included, the child’s perceived competence of their abilities was
the only one that statistically related to emotion regulation, with higher perceived competence
associated with higher emotion regulation.
Additional research studies have compared effects of free versus prescribed drawing.
Drake and Winner (2013) conducted studies that examined the effectiveness of drawing freely
versus copying another’s drawing as a method of emotion regulation for 6- to 12-year-old
children from middle-income families. Drawing freely was found to be more effective than
copying for improving mood. Additionally, Carsley et al. (2015) evaluated the effectiveness of
coloring in a mandala versus unstructured coloring on test anxiety for fourth to sixth grade
children from upper middle-income families. Results showed an overall decrease in anxiety for
both conditions. Both male and female children showed a decrease in anxiety in the mandala
group, while in free coloring males showed a more significant decrease in anxiety than females.
Studies like these give further insight into the complexities within visual art research and the
potentially differing effects for different types of engagement with visual arts activities.
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Although theory suggests that visual arts activities are highly interesting to children, few
studies have examined children’s emotion expression in arts classes. A study by Brown and Sax
(2013) focused on an arts-integrated Head Start preschool and examined the impact of music,
dance, and visual arts classes compared with homeroom for children ages 3 to 5 years from lowincome families. The investigation demonstrated that children showed greater incidence of
positive emotions like interest, happiness, and pride in the arts classes compared with homeroom.
This study further compared children at the arts-integrated Head Start to those attending a
matched comparison Head Start that was not fully arts integrated and found that children at the
arts-integrated program showed greater positive emotions overall as well as greater growth in
emotion regulation skills over the course of the year. The findings for expression of interest in
arts classes may be particularly important because a state of interest and calm engagement is
most likely to facilitate learning and prosocial engagement (Izard, 2002).
Visual Arts and Cortisol
Although a host of past studies have examined the effects of visual arts on self-reported
stress, a more limited number of investigations have focused specifically on the relation to
physiological indicators. Drake (2019) examined the effects of drawing to express versus distract
on heart rate and respiratory sinus arrhythmia (RSA) for college students. The study found that
both drawing conditions were associated with reduced heart rate and increased RSA after a
single session, indicating a benefit for physiological regulation. An interesting finding was that
drawing to distract increased RSA more over time than drawing to express or the control
condition. This study suggests that the benefits of drawing may extend over time and that some
results may appear only after repeatedly engaging in the activity. Haiblum-Itskovitch et al.
(2018) found that in comparison to pencils and gouache paint, oil-pastels showed the greatest
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effect on heart rate variability for adults, particularly in indices of parasympathetic nervous
system and sympathetic nervous system activity. The researchers suggested that these findings
may be related to the enhanced tactile experience of using oil-pastels as well as the relative
fluidity of the art medium, which could benefit physiological stress regulation.
In the available literature on the effects on cortisol, visual art activities have shown a
significant relation to reductions in cortisol. Even one time art making interventions have shown
promise for reducing stress. Kaimal et al. (2016) found that, for adults, 45 minutes of art making,
with the freedom to choose between collage, clay modeling, and drawing with markers, was
associated with reductions in cortisol levels. Also, a recent study by Choi et al (2021) found that
coloring a mandala was associated with improved cortisol levels for adults with chronic
widespread musculoskeletal pain.
Toyoshima et al. (2011) examined the effects of a 30-minute session of piano playing,
clay modeling, or calligraphy on cortisol levels and anxiety for college students. Reductions in
cortisol and anxiety were observed for all three groups. Further research comparing different art
mediums and types of arts engagement could provide information about what kinds of art
activities may be the most effective for reducing stress.
Research on the effect of visual arts on cortisol for children has been very limited. One
research study focused on the effect of art therapy for hospitalized children ages 3 to 17. Siegal
et al. (2016) found a trend of decreased cortisol following a 90-minute session of expressive art
therapy where the children worked with a psychotherapist to make a sock creature from medical
and craft supplies. Tanaka et al. (2020) examined the impact of participating in a visual art-based
participatory art workshop for children with autism spectrum disorder ages 8 to 9 as well as
typically developed children ages 8 to 13. The children were provided with a variety of art
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materials including paper, fabric, colored tape, soft clay, paint, and colored pens and instructed
to make a stop-motion animation with the help of facilitators and supporters as needed. They
found no significant difference in cortisol before and after the workshop for either group, though
there were some changes in levels of the hormone oxytocin, which generally promotes prosocial
interaction and can be linked to reduced stress levels (Tanaka et al., 2020).
In a study of children in an arts integrated Head Start preschool, Brown et al. (2017)
compared cortisol levels after arts classes and homeroom and found that visual arts classes
related to reduced cortisol levels overall. Further analyses indicated that the effect of visual arts
on cortisol was not demonstrated at the start of the preschool year but was apparent at midyear
and maintained at the end-of-year timepoint of assessment. This suggests that repeated
participation in visual arts over time may be needed to see an effect. Further research on the
impact of visual arts on cortisol for children is needed to understand the types of activities and
engagement that might be associated with stress reduction and emotion regulation benefits.
Summary of Evidence and Gaps in Knowledge
The preschool age may be a critical time for intervention for young children facing
poverty and racism, who can carry with them the negative emotions stimulated by povertyrelated stressors at home (Brown & Ackerman, 2011). Children facing poverty and racism also
may face opportunity gaps and disproportionate achievement challenges (Ackerman et al., 2004;
Duncan and Brooks-Gunn, 2000; Evans, 2004), causing further frustration and negative
emotionality (Kliewer et al., 2009; McLoyd, 1990; Perzow et al., 2021). Children from lowincome homes may have limited opportunities to develop prerequisite skills for regulating
emotions, such as verbal skills (Izard, 1989; Reilly & Downer, 2019; Trentacosta & Izard, 2007;
Ursache et al., 2019). This can limit the ability to connect feelings to words, inhibiting emotion
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understanding (Izard et al., 2002). Racism and its associated stressors and inequalities can pose
further social-emotional challenges within school context (Caughy et al., 2004, Simons et al.,
2002). These factors highlight the importance of investigating interventions that might support
emotion regulation for young children facing adversity.
Strong evidence suggests the possibility for promoting physiological and emotional
regulation through school intervention programs for young children facing adversity (Blair &
Raver, 2014; Carro et al., 2021; Solomon et al., 2018). Also, evidence suggests that visual arts
activities could be linked to stress reduction and emotion regulation for heterogeneous income
samples of adults (e.g., Abbot et al., 2013; Curl, 2008; De Petrillo & Winner, 2005; Kaimal et
al., 2016; Sandmire et al., 2012; van der Vennet & Serice, 2012). Some studies also have
suggested these benefits could apply to children (e.g., Brechet et al., 2020; Carsley et al., 2015;
Drake and Winner, 2013; Siegal et al., 2016). But few studies have focused on young children
facing risks related to poverty and racism and much remains to be learned about the specific
visual arts activities that might be linked to stress reduction and emotion regulation benefits.
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The Present Study
The present study examined the impact of visual art classes on stress levels and emotion
regulation within a Head Start preschool program. Head Start is an early childhood education
intervention for children facing economic hardship. We chose to focus on this program because
early childhood is a critical period for the development of physiological stress regulation and for
emotion regulation, and poverty places children at risk in these areas of development. Visual arts
classes implanted in a Head Start preschool provide insight into how such classes may enhance
this program, which our nation has heavily invested in.
We focused on a Head Start in the large, mid-Atlantic city of Philadelphia, PA, to
additionally facilitate the study of large numbers of children who are BIPOC. These children
have been underrepresented in arts research and yet are disproportionately affected by povertyrelated stress and also face additional stressors due to systemic racism. Research that includes
substantial proportion of BIPOC children is important for understanding the potential for artsbased programming to alleviate stress imposed not only by poverty but also by racism. Visual
arts programming holds particular interest in this respect because the arts have been used as
sources of empowerment and resilience for communities facing racism and related forms of
adversity, and may offer strength-based opportunities for promoting child wellbeing.
This investigation seeks to examine the impact of various visual arts activities on
physiological stress and observed emotion regulation. Our first aim is confirmatory. We aim to
replicate results of prior studies that have demonstrated that visual arts relates to lower cortisol
and higher interest. Our second aim is exploratory. This aim is to look at the effects of individual
visual arts activities on stress and emotion regulation in comparison to other preschool activities.
There is some evidence that different types of visual arts activities may have differing effects on
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stress reduction and emotion regulation, but other studies have found similar effects of different
arts activities or mediums. Few prior examinations have focused on children facing economic
hardship, and particularly those who are BIPOC, or have examined the effects of different types
of visual art activities within the same study in comparison to non-artistic activities. In this study,
we aim to examine multiple art activities within a preschool visual art class to identify which
activities may relate to reduced stress and increased interest.
Experimental components of the study design include random assignment of children to
different schedules of visual arts classes and their between-persons comparison, as well as the
within-persons comparison of a given child after multiple different visual arts classes. The
natural variation of various aspects of visual arts programming and its correlation with outcomes
of interest within those classes represents a quasi-experimental component of the study.
We focus on cortisol as an indicator of physiological stress levels. Cortisol is an objective
measure that indicates HPA functioning and can be measured noninvasively via children’s
saliva. Sampling saliva after arts and other classes allows for gauging the impact on stress levels
of those classes, as salivary cortisol levels reflect stress levels 20-30 minutes prior to
measurement (Gunnar & Adam, 2012). We focus on interest as an indicator of emotion
regulation, because a state of interest and calm engagement is thought to be most conducive to
learning and prosocial engagement (Izard, 2002) and therefore would be an optimal emotional
state for children to experience much of the time within Head Start preschool.
Confirmatory study hypotheses are as follows: (1) We hypothesize that children will
show greater interest during visual arts classes compared with homeroom; (2) We hypothesize
that children will show lower cortisol levels after visual arts classes compared with homeroom.
In terms of the exploratory component of the study, broadly, we hypothesize that certain visual
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arts activities will relate to higher interest and lower cortisol compared with other (primarily nonvisual arts) activities. We refrain from making specific hypotheses about which visual arts
activities might be most potent, given the lack of clear theoretical or empirical rationale for such
expectations.
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Method
Participants
This study included 72 children who attended Settlement Music School’s Kaleidoscope
Preschool Arts Enrichment Program, located in the Queen Village neighborhood of Philadelphia,
Pennsylvania, USA, in school year 2012-2013, as well as their primary caregivers. Mean age of
the children was 4 years, 2 months (SD = 6.42 years). Of the children, 42% were female, and
36% were Black or African Heritage, 17% Latino/a/x or Hispanic Heritage, 14% Asian Heritage,
and 31% White or European Heritage. Mean family size was two adults (range = 1-4, SD = 0.68)
and two children (range = 1-7, SD = 1.04). Of the primary caregivers, 75% were mothers, 19%
were fathers, and 6% were grandmothers. Mean family annual income was $12,583 (range = 043,000, SD = 13,947). Income to needs ratios were computed by combining income and family
size and were compared to federal poverty guidelines for the appropriate years: 80% of the
families fell under the threshold for poverty status and 99% fell under the threshold for lowincome status.
Procedure
Ethical standards were followed in the conduct of this study, and all procedures were
approved by the appropriate institutional review boards. Recruitment took place in September, at
the start of the preschool year. Parents or caregivers of children enrolling in the preschool for the
first time were provided a description of the study as part of their preschool orientation and were
given the opportunity to ask questions of a trained research assistant as well as sign letters of
informed consent. Necessary translation was provided for school orientation and research
activities. No children participating in the preschool were excluded from the overall study, and
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the participation rate was approximately 98%. Three children regularly taking medication known
to influence cortisol (e.g., antiseizure medication), were excluded from all cortisol assessments.
Additional children were excluded from individual timepoints of cortisol assessment if they had
eaten too close to the collection time or were taking medication at that particular time point.
Given these criteria, as well as child absences on assessment days, participant numbers for
individual assessments of cortisol ranged from 56 to 69.
The first study component involved a demographic interview with parents or caregivers,
conducted at the preschool by trained research assistants in September, at the start of the
preschool year. Parents were provided with multiple opportunities to complete these interviews,
including during preschool orientation and adjacent to school drop-off and pick-up times during
the first several weeks of the school year.
The second study component included assessments of child salivary cortisol on 2 days of
the week during September, January, and June. On these days, cortisol was sampled in duplicate
at five times across the day, resulting in a total of 60 samples per child. Cortisol was sampled at
9 a.m. (after arrival at preschool and before breakfast), 10:30 a.m. (or midmorning), noon (before
lunch), 1:30 p.m. (midafternoon), and 3 p.m. (late afternoon, or end of the school day). Although
the 9 a.m. assessment time was included to tap baseline cortisol before exposure to preschool
classes on a given day, the midmorning, noon, midafternoon, and late afternoon assessments
directly followed participation in a 45-min homeroom or arts class and were included to measure
the impact of class type and activities on cortisol. Preschool classes were videorecorded and
recordings were coded for activity types as well as children’s emotion expression during a 15minute interval beginning 30 minutes prior to cortisol assessments. The timing of cortisol
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assessment was based on current standards, which suggest that salivary cortisol taps stress levels
experienced 20-30 minutes prior (Gunnar & Adam, 2012).
Within this arts-integrated Head Start program, children were randomly assigned, by
preschool class, to a weekly schedule that included different numbers of music, dance, and visual
arts versus homeroom classes and different timing of these classes on different days of the week.
No child received more than one class of the same arts modality in 1 day, and the overall
exposure to each arts modality was the same: Each child received each type of arts class four
times per week. There were five preschool classes, grouped by child age, and each included 12–
20 children, with the lowest number in the youngest age class. Within each class, children were
randomly assigned to two cortisol assessment days at start, middle, and end of the year.
Approximately equal numbers of children in a given preschool class were assigned to a cortisol
assessment day on each of the 5-week days, which included different schedules of arts and
homeroom classes.
Measures
Demographic Interview
The demographic interview provided information about standard indicators such as child
age, sex, race and ethnicity, family size, and family income.
Cortisol
Salivary assays were used to measure child cortisol. Under the direction and supervision
of a research assistant, children held two sorbettes (small sponges) under their tongue for
approximately 1 min to collect saliva. The research assistant then checked the sorbettes for
sufficient saliva volume and repeated the sampling as necessary before placing them in a conical
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tube to be frozen (20°C) until shipped on dry ice overnight to Salimetrics, LLC, State College,
PA, for analysis. The analysis by Salimetrics, LLC followed standard procedures described by
Blair et al. (2005), namely using a 510-k cleared high-sensitive enzyme immunoassay, a
biochemical test for the concentration of cortisol in saliva. The test uses 25 ul of saliva (for
singlet determinations), has a lower limit of sensitivity of 0.007 ug/dl (micrograms per deciliter),
range of sensitivity from 0.007 to 1.8 ug/dl, and average intra- and interassay coefficients of
variation < 15% and 10%, respectively. The average of the duplicate tests was used, with a
criterion of no more than 7% error in agreement. The design facilitated a possible 4,140 cortisol
observations from 69 children. Given missing data due to children who did not contribute saliva
samples at individual timepoints of assessment, a total of 2,940 cortisol observations were
available for further statistical analyses.
Child observed emotions
Child emotions were coded by independent observers using an adapted version of the
Affex system, which is grounded in DET (Izard et al., 1989). Affex was developed to provide a
sufficiently reliable and time-efficient affect expression identification system to encourage
research that requires the analysis of relatively long periods of facial behavior, and is based on
cross-cultural research, and developmental studies of infants and young children (e.g., Ekman et
al., 1972; Izard, 1971, 1977, 1978; Tomkins, 1962, 1963). Intersystem reliability for various
coding systems for facial expression of emotions (e.g., Affex, Max, FESM) ranges from 74% to
88%, with a mean of 80%, and these systems show predictive validity for emotion classification
responses of untrained observers (social consensus) ranging from 56% to 73% (see Izard et al.,
1989).
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In the present study, children were coded in 1-min intervals as showing one of seven
mutually exclusive emotion categories: neutral, interested, happy, proud, sad, angry, or fearful.
In pilot testing with this sample, typical Affex categories of contempt, disgust, and pain were
rare and difficult to distinguish from anger; thus, these emotions were coded as anger. Children
sometimes showed multiple emotions and/or an emotion blend and were coded based on the
predominant emotion for that time interval. Graduate research assistants served as observers and
were trained by expert coders, first using videos and then, by jointly conducting live observations
of children in the classrooms and discussing discrepancies. For video training, intra-rater
reliability with Cohen’s kappa was .91. Approximately 10% of the sample was double-coded
live. For this subset, interrater reliability according to Cohen’s kappa was .82. Children were
each coded for 15 consecutive minutes (out of a 45 min class period). Results for the focal
emotion of interest were based on the number of minutes coded as interest per 15 min block.
Visual Arts and Other Activities
Activity codes for visual arts and other classes were developed via consultation with the
program director and teachers, review of standard lesson plans to identify activities typically
included in visual arts as well as other classes, and observation of classes both in person and
through video recordings to identify additional activities that did not fall clearly within an
articulated category. For visual arts classes, children were coded as participating in one of eleven
activity categories: library center, teacher table, building blocks, clay table, drawing table,
painting table, book/lesson, behavior/discipline lecture, and outside art. Of all activities
observed, four activities unique to visual arts classes were chosen as the focus of the present
study: teacher table, clay table, drawing table, and painting table. The teacher table included any
visual arts activity where the teacher was at the table providing guided instruction to the children.
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The activity at the teacher table could include painting, drawing, and/or clay. The distinction
between the teacher table and the other tables was the presence of the teacher actively guiding
the activity at the table. The four visual arts activities selected were theoretically motivated and
matched the present aim of focusing on activities unique to visual arts classes, as opposed to
those also present in homeroom or other classes, in order to pinpoint the impact of visual arts
activities on child HPA and emotion regulation. All activity categories the child could have
engaged in during the focal 15-minute block were coded, with 1 indicating participation in that
activity category and 0 indicating no evidence of participation in that activity during that period.
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Results
Preliminary Analyses
Table 1 displays descriptive statistics for cortisol and interest at various times of day as
well as in visual arts versus other classes. Overall, mean raw cortisol measured in micrograms
per deciliter was 0.41 (SD = 7.06) and log cortisol was -0.85 (SD = 0.30). Mean raw cortisol in
visual arts classes was 0.16 (SD = 0.30) compared with 0.44 (SD = 7.49) in other classes. In
accordance with standard procedures (e.g., Blair et al., 2011), the log transformation was applied
to correct for positive skew in the cortisol values, and log cortisol was used in subsequent
analyses. Results suggested that, overall, children showed interest 95% of the time. In visual arts
classes, children showed interest 98% of the time, compared to 95% of the time in other classes.
The effect size for this finding was modest with a Cohen’s d of 0.41.
Core Analyses
Core analysis relied on Hierarchical Linear Modeling (HLMv7; Raudenbush et al., 2011).
This modeling matched the structure of the data in which cortisol samples taken at various times
of the day were “nested” within children. In HLM, model fixed effect coefficients and lower
level or Level 1 (within-persons) and upper level or Level 2 (between-persons) random effects
are estimated. HLM allows for the maximum likelihood of obtaining valid estimates of
parameters on outcome variables at particular time points in the presence of missing data. The
program does this by making the missing at random (MAR) assumption and using case-wise
deletion to handle missing data on predictors at particular time points. MAR specifically refers to
the probability that missing a cortisol score at a particular time point may be related to cortisol
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scores from previous time points as well as to predictors such as age and sex, but not to the
missing cortisol scores at that particular time point (Enders, 2010).
Table 2 presents results of the hierarchical linear model of visual arts classes versus other
classes in relation to interest (n = 3510 observations nested within 72 participants). As
hypothesized, participation in visual arts classes was associated with greater interest than
participation in other classes (B = 0.33, p < .001). Though not a focal predictor, child age was
included as a covariate. Younger children particularly showed greater interest in visual arts
classes (B = −0.02, p = .039).
Table 3 presents results of the hierarchical linear model of visual arts classes versus other
classes in relation to cortisol (n = 2914 observations nested within 69 participants). As predicted,
participation in visual arts classes was associated with lower cortisol levels than participation in
other classes (B = −0.05, p = 0.003). There was no significant interaction between visual arts
classes and cortisol and child age.
Table 4 presents results of the hierarchical linear model of specific visual arts activities
compared with all other activity types in relation to interest (n = 3003 observations nested within
72 participants). As hypothesized, the teacher art table was associated with greater interest (B =
0.39, p < 0.001). Age moderated this effect with the teacher art table especially associated with
greater interest for younger children (B = −0.03, p = .006). As predicted, the drawing table was
also associated with greater interest (B = 0.25, p = .008), as was the painting table (B = 0.49, p <
.001). The relation linking the clay table to interest was not statistically significant.
Table 5 presents results of the hierarchical linear model of specific visual arts activities
compared with all other activity types in relation to cortisol (n = 2914 observations nested within
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69 participants). As predicted, the teacher art table was associated with lower cortisol levels (B =
−0.07, p = .007). Age moderated this effect, with the impact of the teacher art table on cortisol
being greater for younger children (B = 0.01, p = .027). The clay table, drawing table, and
painting table did not show any statistically significant associations with cortisol.
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Discussion
The present study examined the impact of visual arts classes and activities on stress levels
and emotion regulation within a Head Start preschool program. The four visual arts activities
were defined as teacher art table, clay table, painting table, and drawing table. Based on past
studies by Brown et al. (2017) and Brown and Sax (2013) on the impact of arts classes on
cortisol levels and positive emotions, we had two confirmatory hypotheses. First, that children
would show greater interest during visual arts classes compared with homeroom and second, that
children would show lower cortisol levels after visual arts classes compared with homeroom. For
the exploratory component of the study, we hypothesized that certain visual arts activities would
relate to higher interest and lower cortisol compared with other (primarily non-visual arts)
activities. We refrained from making specific hypotheses about which visual arts activities might
be most potent, given the lack of clear theoretical or empirical rationale for such expectations.
We focused on interest as an indicator of emotion regulation, because a state of interest
and calm engagement is thought to be most conducive to learning and prosocial engagement
(Izard, 2002). Therefore, interest would be an optimal emotional state for children to experience
much of the time within Head Start preschool. Although considerable theory suggests children
show an enjoyment of visual arts activities (Robb, 2021), we know of only one prior study that
included a measure of observed emotions in visual arts, and this study did not isolate interest,
specifically, nor did it examine distinct visual arts activities (Brown & Sax, 2013). Our study fills
a gap in the literature by examining whether children show greater interest in visual arts classes,
as well as associated with specific visual arts activities. As a baseline, our study found that
children showed interest 95% of the time when examining all classes together. In visual arts
classes, children showed interest 98% of the time, compared to 95% of the time in comparison,
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non-visual arts classes. These results suggest that children’s predominant emotion in a high
quality, arts-integrated, Head Start preschool is one of interest, and that visual arts classes may
host even higher than typical levels of interest. The statistical difference between the percent of
interest demonstrated in visual arts versus comparison classes was significant and was associated
with a moderate effect size. This supports the idea that children tend to be interested in visual
arts activities. The difference between interest in visual arts classes and the comparison classes
may appear small, but could be meaningful, particularly depending on what emotions were
observed during the other 3% of the time. The interpretation could differ, for example, if children
tended to be angry when they were not interested versus if they tended to be happy and
wellregulated during that time. Whereas the variables we examined in the present study did not
give us insight into this, future research could further probe the emotions children were
experiencing when they were not demonstrating interest.
In the present study, we focused on cortisol as an indicator of physiological stress levels,
as it can be measured noninvasively and serves as an objective measure that indicates HPA
functioning. Chronic exposure to stress related to poverty and racism can predict dysregulation
of the HPA axis, both in the forms of hypercortisolism and hypocortisolism (Gunnar & Vazquez,
2001; McEwen, 2013). Although there are a limited number of studies that have examined the
effects of visual arts on cortisol, few investigations have focused specifically on examining
cortisol within preschool context for children facing economic hardship. Whereas there is robust
research on the impact of preschool on daily cortisol (e.g., Gunnar & Cheatham, 2003; Vermeer
& van IJzendoorn, 2006; Watamura et al., 2010), just a small number of studies have mapped
cortisol across the preschool day for children facing economic hardship (Brown et al., 2017;
2021). Our study adds to the literature by providing descriptive statistics on cortisol across the
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day for children in a Head Start preschool, as well as by examining the impact of visual arts
programming within this context.
The present results build on Brown and Sax’s (2013) and Brown et al.’s (2017) studies
that examined the effects of visual arts on interest and visual arts on cortisol for children in a
Head Start preschool. Brown and Sax (2013) found that participation in arts programming related
to higher levels of positive emotions such as interest, happiness, and pride. Brown et al. (2017)
compared cortisol levels after arts classes and homeroom and found that visual arts classes
related to reduced cortisol levels. Replication of results in behavioral studies provides great value
to the literature, particularly within research related to education, as integration and funding of
programs often relies on findings from these research studies (Plucker & Makel, 2021). The
results from our study replicate the previous findings and expand on them by comparing the
visual arts class to not only homeroom but also to all other classes at the school, namely music
and dance classes. We found that children showed greater interest in visual arts classes compared
to all other classes (homeroom, music, and dance). We also found lower cortisol levels after
participation in visual arts classes compared to all other classes. This suggests that there may be
unique benefits to visual arts even in comparison to other arts modalities.
Visual arts differ from performing arts, such as music and dance, in ways that could be
relevant to their impact on cortisol. With consideration to a classroom context, visual arts
activities tend to be more individualized, taking place in smaller group settings. In comparison,
performing arts are typically more of a large group activity with the whole class taking part in
one activity together. In visual arts, even when children are all given the same task, activities
usually involve a child working on their own assignment with minimal awareness needed of how
their classmates are doing. Performing arts activities generally require more coordination and a
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greater awareness of fellow participants. Whereas performing arts may also include more
individualized activities, the act of performing alone in front of others may make some children
nervous. These factors could contribute to the differences found between visual arts and
performing arts classes, particularly given that the HPA axis tends to be highly sensitive to social
challenges.
Various art mediums have been associated with a variety of psychological benefits.
Studies have linked drawing to short-term mood repair (Drake et al., 2011), reductions in stress
(Abbott et al., 2013; Kaimal et al., 2016), improved mood (Drake et al., 2016; Smolarski et al.,
2015), and increased positive affect (Drake et al., 2016). Interventions using modeling clay has
been associated with significant reductions in cortisol (Kaimal et al., 2016), mood improvement
(Kimport & Robbins, 2012), and reduced anxiety (Sandmire et al., 2012). Painting has also been
associated with improved positive mood (Haiblum-Itskovitch et al., 2018) and reduced staterelated anxiety (Sandmire et al., 2012). Most past studies, however, have been conducted with
adults, so further research has been needed on whether the same effects can be found for
children.
The results of our study show that the painting and drawing tables were associated
significantly with greater interest. These results are consistent with the previously mentioned
studies focusing on adults. They provide evidence that the benefits of arts activities may apply to
children as well. In contrast, the clay table was not associated with greater interest. It is possible
that the factors of age and setting or other factors not included in this study, such as child sensory
issues or special needs, may have influenced the effectiveness of clay as a visual arts tool. Young
children in the present study, nearly all of whom faced economic hardship, for example, may
have been less likely to have had prior positive experiences with clay making in comparison to
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adults included in prior studies of this arts activity. Finally, the teacher art table, which captured
any type of art activity conducted at the table with the visual arts teacher, was significantly
associated with greater interest. Child age moderated this effect with younger children showing
the most interest at the teacher art table. This is a novel finding as we do not know of other
published studies that have examined the factor of teacher involvement when studying visual arts
activities in relation to emotional regulation. Further studies could explore whether there are
aspects of the interaction between teacher involvement and visual arts that uniquely relate to
greater interest.
Past research has shown a potential relation between visual art activities and reductions in
cortisol. Clay modeling and drawing have both been associated with reductions in cortisol for
adults (Choi et al., 2021; Kaimal et al., 2016; Toyoshima et al., 2011). Research on the effect of
visual arts on cortisol for children has been very limited and has shown mixed results. Expressive
art therapy has been associated with decreased cortisol (Siegal et al., 2016), while a visual artsbased workshop found no significant effect on cortisol (Tanaka et al., 2020). Of the four visual
arts activities examined in this study, only the teacher art table was associated with lower levels
of cortisol. This is an interesting finding, especially when considering that the teacher art table
was also associated with greater interest. Teacher involvement may be a key factor in the effects
of visual art on both stress and interest. The finding is novel, as no prior published studies have
examined the relationship between teacher involvement in visual arts and cortisol levels. It may
be a factor that explains why child art therapy, which typically involves an art therapist working
through the activity with the participant, has shown a relation to cortisol when other visual arts
activities sometimes have not. Future studies could examine the types and aspects of teacher
involvement that may lead to lower cortisol and greater interest within the visual arts.
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Limitations
The present study represents an initial effort to identify active elements of visual art
programs that may lead to reduced stress levels and improved emotion regulation, and is limited
in a number of ways. The focus on young children attending a Head Start preschool in
Philadelphia was intentional given that early childhood is a critical period for the development of
physiological stress regulation and for emotion regulation, and given risks posed by poverty and
systemic racism. However, the focus on young children facing economic hardship in a large midAtlantic US city may limit the generalizability of the results. Future studies might include
children of other ages, and from other geographic areas. Although the present focus on children
facing economic hardship, the majority of whom were non-White, represents a point of strength,
the results may be influenced by the factors of poverty and systematic racism that put the
children at a higher risk for increased stress. Future studies of visual arts might include
heterogenous income groups and might also include samples diverse and large enough to
compare results for different socioeconomic as well as racial and ethnic groups.
The present approach to measurement also had both strengths and weaknesses. Child
emotions were coded using the well validated Affex observational system, which is based on a
strong theoretical model of emotion (Izard et al., 1989). Yet any observational measure can
present limitations due to the possibility of error within this type of measurement. Although
research assistants were trained on the same material and only allowed to observe once they
reached a high level of intra-rater reliability, human observations can include unwanted
variability and potential errors in recording data (Popović & Thomas, 2017). Further, in the
present application of this observational system, some emotion data may have been lost or
obscured: sometimes, for example, children showed multiple emotions or an emotion blend
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during a time period which resulted in only the predominant emotion being coded. Future studies
might employ multiple methods for measuring children’s emotions in visual arts classes,
including teacher and self-ratings in addition to observational codes.
The present study contributes to the literature on the effects of visual arts on emotion
regulation by examining an emotion that has rarely been explored in its relation to visual arts for
children. We chose to focus on interest as an indicator of emotion regulation because a state of
interest and calm engagement is thought to be most conducive to learning and prosocial
engagement (Izard, 2002). Yet focusing on a singular emotion showed only one aspect of
emotion regulation. Future studies might examine interest alongside other emotions to gain a
fuller picture of the effects of visual arts activities on children’s emotion regulation abilities.
In the present study, salivary cortisol was used as the means of measuring stress. Whereas
it represents an objective measure (Gunnar & Adam, 2012), salivary cortisol is only a singular
bioindicator of stress and may not provide the whole picture of HPA functioning. Further,
although it was a strength to measure cortisol across the preschool day, the study was limited in
failing to capture cortisol at home. Utilizing research assistants to sample cortisol increased our
ability to verify the collection method and decreased potential issues with compliance from
relying on collection by parents at home. However, this does present limitations to the
comparison of stress levels due to missing the cortisol awakening response or CAR typically
apparent just after morning wakeup, which is an important indicator of overall HPA functioning.
Future research might assess cortisol over the whole day to gain a fuller picture of the effects of
visual arts activities on stress. Additionally, measuring salivary cortisol was helpful in that this
indicates stress approximately 20-30 minutes prior (Gunnar & Adam, 2012), and allowed us to
link cortisol to activities completed within the class period, but limited in distinguishing between
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particular portions of those activities that may have been linked to more or less stress. The
transition to an arts activity, for example, might be associated with stress, and the imprecision in
the cortisol measurement might make it difficult to know whether we were capturing the impact
of that transition or just the impact of the activity itself. Future studies might consider methods to
support such distinctions.
We chose to focus on visual arts classes as there is evidence that visual arts classes relate
to greater interest and lower cortisol for children in Head Start preschools (Brown et al., 2017;
Brown & Sax, 2013). Confirming the results of these past studies provides greater confidence in
the effects of visual arts classes on cortisol and interest. However, focusing broadly on a visual
arts class rather than on a certain educational program or pedagogical model limits
generalizability as curricula for classes can widely differ between schools. Further, although
multiple stages of consultation and investigation guided the decision to focus on the four visual
arts activities represented in the present study (teacher art table, clay table, drawing table, and
painting table) these were broadly construed categories that could be further broken down for
further study (e.g., free drawing versus copying shapes), and do not represent the full spectrum
of visual arts activities which includes many other activities such as photography, collage, mural
painting, calligraphy, and other things simply not demonstrated within this particular Head Start
program during the period of study. Additionally, although there were advantages to studying
these activities in a naturalistic setting of the classroom with as little disruption by observers as
possible, there are limitations of this approach, including the “noise” created by variation within
activities and possible disruption from other students, which was not accounted for. Future
studies might examine these activities in a more controlled environment.
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Implications for Policy and Practice
Notwithstanding limitations, the present study contributes valuable findings that have
implications for policy and practice. Over the last decade there has been a decrease in funding
for arts education in the United States (Mullaney-Loss & Rhee, 2021), making research on the
importance of the arts critical for funding to continue and increase to match rising inflation.
Although the arts should be viewed as valuable for the arts sake (Eisner, 1998), the additional
benefits of the arts to social and emotional functioning are becoming an increasingly vital part of
policy decisions related to the arts (Dwyer, 2011; Wan et al., 2018). The present study adds to
evidence showing the value of the arts for child social-emotional functioning and specifically
demonstrates the potential value of visual arts classes and activities for stress and emotion
regulation for children facing economic hardship.
In terms of practice, the results of the present study suggest the importance of teacher
involvement in visual arts classes and activities. The teacher art table was the only activity
specifically associated with both lower cortisol and greater interest. This suggests that schools
should not simply rely on visual arts workshops focused on independent work and instead should
focus on incorporating small group settings with individual teacher instruction. Teacher
involvement may help to explain why art therapy has been associated with decreased cortisol
(Siegal et al., 2016), improved adjustment (Freilich & Shechtman, 2010), mood (Deboys et al.,
2017), and coping strategies (Favara-Scacco et al., 2001). Often in these studies, the art therapist
plays an active role guiding the children through the visual arts activities. Future studies should
continue to investigate the role of teacher guidance in the effects of visual arts of stress and
emotion regulation. If teacher involvement does play a key role in the effects of visual arts, then
it is critical that it is highlighted as such in the practice of visual arts in education.
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Summary and Conclusion
The present study confirms and expands on results from past investigations showing that
visual arts classes relate to lower cortisol and greater interest. Replication provides great value to
the literature and offers evidence for future funding of arts programs. The results from our study
replicate the previous findings and expand on them by comparing visual arts classes to not only
homeroom but to all other classes at the school, including music and dance classes, suggesting
that there may be unique benefits to visual arts even in comparison to other arts modalities.
This research also makes novel contributions to understanding the effects of visual arts
activities on cortisol and interest for young children facing economic hardship. Of the four visual
arts activities examined in this study, the teacher art table was uniquely associated with both
lower levels of cortisol and greater interest. Teacher involvement may play a key role in the
effects of visual arts on both stress and interest and be a factor as to why art therapy can show
greater benefits than other arts interventions. These results may guide future research to further
explore the active elements of visual arts that lead to lower cortisol and greater interest for
children. Such research could be particularly important for understanding how to maximize the
potential for the arts to support positive social-emotional functioning for children facing stress
related to poverty and systemic racism.
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Appendix B: Tables
Table 1
Means and Standard Deviations for Cortisol Samples and Interest
Cortisol (n = 69)

Interest (N = 72)

Obs.

Raw

Log

Obs.

M (SD)

%

Visual Arts

355

0.16 (0.30)

-0.91 (0.25)

377

14.67 (0.75)

98

Comparison

2584

0.44 (7.49)

-0.84 (0.31)

1850

14.21 (1.39)

95

9:00 a.m.

600

1.00 (13.93)

-0.66 (0.33)

10:30 a.m.

575

0.48 (7.02)

-0.93 (0.31)

576

14.23 (1.27)

95

12:00 p.m.

588

0.16 (0.39)

-0.94 (0.25)

595

14.07 (1.54)

94

1:30 p.m.

590

0.20 (0.46)

-0.84 (0.28)

577

14.36 (1.33)

96

3:00 p.m.

587

0.18 (0.32)

-0.88 (0.25)

479

14.52 (0.97)

97

All Classes

Note. Obs. = number of observations nested within participants. Cortisol was measured in µg/dl.
% shows the average percentage of time in minutes that children showed interest as their
predominant emotion during 15-minute observations.
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Table 2
Hierarchical Linear Model of Visual Arts Classes in Relation to Interest (n = 3510 Observations
Nested within 72 participants).
Fixed Effect
For intercept 1, β0
Intercept 2, γ00
Child age, γ01
For time-of-day slope, β1
Intercept 2, γ10
Child age, γ11

B

SE

t

13.98
-0.04

.08
.01

183.38
-3.68

73
73

< .001***
< .001***

0.00
0.00

.00
.00

4.09
2.90

2127
2127

< .001***
.004**

2127
2127

< .001***
.039*

For visual arts class slope, β2
Intercept 2, γ20
0.33
.06
5.60
Child age, γ21
-0.02
.01
-2.07
Note. Age was measured in months. Random effects were estimated.

~d.f.

p

*p < .05. **p < .01. ***p < .001

Table 3
Hierarchical Linear Model of Visual Arts Classes in Relation to Cortisol (n = 2914
Observations Nested within 69 participants).
Fixed Effect
For intercept 1, β0
Intercept 2, γ00
Child age, γ01
For time-of-day slope, β1
Intercept 2, γ10
Child age, γ11

B

SE

t

~d.f.

p

-0.78
-0.01

.02
.00

-45.50
-3.70

72
72

< .001***
< .001***

0.00
0.00

.00
.00

-8.32
1.16

2806
2806

< .001***
.247

For visual arts class slope, β2
Intercept 2, γ20
-0.05
.02
-2.99
2806
.003**
Child age, γ21
0.00
.00
1.28
2806
.200
Note. Age was measured in months. Log cortisol was measured in ul/dl. Random effects were
estimated.
*p < .05. **p < .01. ***p < .001
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Table 4
Hierarchical Linear Model of Visual Arts Activities in Relation to Interest (n = 3003
Observations Nested within 72 participants)
Fixed Effect

B

SE

t

13.99
-0.05

.07
.01

189.28
-4.03

71
71

< .001***
< .001***

0.00
0.00

.00
.00

4.34
3.19

2014
2014

< .001***
.001**

For teacher arts table slope, β2
Intercept 2, γ20
Child age, γ21

0.39
-0.03

.07
.01

5.71
-2.75

2014
2014

< .001***
.006**

For clay table slope, β3
Intercept 2, γ30
Child age, γ31

0.08
-0.02

.15
.02

0.55
-0.99

2014
2014

.585
.320

For drawing table slope, β4
Intercept 2, γ40
Child age, γ41

0.25
-0.02

.10
.02

2.64
-1.04

2014
2014

.008**
.297

2014
2014

< .001***
.999

For intercept 1, β0
Intercept 2, γ00
Child age, γ01
For time-of-day slope, β1
Intercept 2, γ10
Child age, γ11

For painting table slope, β5
Intercept 2, γ50
0.49
.10
4.71
Child age, γ51
0.00
.01
0.00
Note. Age was measured in months. Random effects were estimated.
*p < .05. **p < .01. ***p < .001

~d.f.

p
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Table 5
Hierarchical Linear Model of Visual Arts Activities in Relation to Cortisol (n = 2914
Observations Nested within 69 participants)
Fixed Effect

SE

t

-0.78
-0.01

.02
.00

-40.25
-2.66

72
72

< .001***
.010*

0.00
0.00

.00
.00

-6.44
0.66

2796
2796

< .001***
.512

For teacher arts table slope, β2
Intercept 2, γ20
Child age, γ21

-0.07
0.01

.02
.00

-2.69
2.22

2796
2796

.007**
.027*

For clay table slope, β3
Intercept 2, γ30
Child age, γ31

-0.04
0.01

.04
.01

-1.06
1.25

2796
2796

.290
.210

For drawing table slope, β4
Intercept 2, γ40
Child age, γ41

-0.04
0.00

.02
.00

-1.51
-0.78

2796
2796

.131
.434

For intercept 1, β0
Intercept 2, γ00
Child age, γ01
For time-of-day slope, β1
Intercept 2, γ10
Child age, γ11

B

~d.f.

p

For painting table slope, β5
Intercept 2, γ50
0.01
.02
0.48
2796
.628
Child age, γ51
0.01
.00
1.81
2796
.071
Note. Age was measured in months. Log cortisol was measured in ul/dl. Random effects were
estimated.
*p < .05. **p < .01. ***p < .001

